Sexually explicit online media and sexual risk among men who have sex with men in the United States
Introduction
An urgent need exists for innovative HIV prevention methods specifically targeting atrisk men who have sex with men (MSM). One potential avenue for intervention among MSM that has been largely understudied is the influence of sexually explicit online media (i.e., online pornography) on sexual risk-taking. The Internet has provided an unrestricted medium for the consumption of sexually explicit media, allowing a greater proportion of MSM instantaneous and anonymous access to all forms of MSM-specific sexually explicit media , likely shaping MSM's sexual interactions and actions over time (McLuhan & Gordon, 2003) . As the MSM-specific sexually explicit online media industry has grown, the portrayal of unprotected anal intercourse (UAI) has also increased (Downing, Schrimshaw, Antebi, & Siegel, 2013; ). This has raised concerns about HIV transmission among the actors and the potential encouragement of unsafe sexual practices among sexually explicit online media consumers .
Little research has been done in this area. The few studies that have been conducted indicate that sexually explicit media likely has both positive (e.g., increased sexual knowledge, enjoyment of sex, and understanding of sexual orientation) and negative (e.g., sexually compulsive behavior) impacts on MSM sexual health . Interestingly, although there is growing evidence indicating that exposure to UAI in sexually explicit media is positively associated with engagement in UAI among MSM (Nelson et al., in press; Stein et al., 2012) , MSM in recent research by felt that exposure to sexually explicit media had no effect on their desire for UAI, illustrating a potential disconnect between how MSM think sexually explicit online media influences them and the measurable influence on their behavior.
In the present study, we conducted a preliminary assessment of MSM's perceptions about the impact of sexually explicit online media on sexual behavior. We explored how participants perceive the impact of sexually explicit online media on their own behavior in contrast to how they think sexually explicit online media may influence the sexual behavior of other MSM.
Method
In-depth, semi-structured, one-hour interviews were conducted between July and September 2011 with sixteen MSM in Seattle, Washington, USA. Participants were recruited via MSM-specific listservs, Facebook groups, and fliers at community organizations in the area.
Eligibility criteria were: 1) self-identifying as male; 2) being at least 18 years old; 3) having had sex with a man in the past year; 4) having internet access; 5) having accessed an online menseeking-men website in the past year; and 6) having accessed sexually explicit online media in the past year.
Participants were asked open-ended questions covering online partner-seeking behaviors, sexually explicit online media consumption, and the perceived influence of sexually explicit online media on themselves and on other MSM in the community. All interviews were digitally recorded, transcribed verbatim, and coded in Atlas.ti 5.2 ) using a constant comparison analysis framework . In the present paper we focus on predominant themes about the perceived influence of sexually explicit online media and use selected quotations to illustrate key points. Participants received $20 for participation. This study was approved by the Institutional Review Board of the University of Washington.
Results
The sixteen participants had a mean age of 42 (range = 24 -73; standard deviation = 3.14). Twelve were Caucasian, eight had a household yearly income of more than $30,000, eleven had an Associate's degree (approximately fourteen years of education) or higher level of education, twelve self-identified as gay, fourteen did not currently have a primary partner, and two reported being HIV-seropositive. MSM in our sample reported that sexually explicit online media: 1) plays an educational role; 2) increases MSM's comfort with their sexuality; and 3) sets expectations about sexual behaviors among MSM (see summary of themes and illustrative quotes in Table 1 ). Further, while none of the participants endorsed being personally influenced by viewing UAI in sexually explicit online media, all expressed feeling that viewing UAI in sexually explicit online media influenced the sexual behaviors of other MSM in the community (see summary of themes and illustrative quotes in Table 2 ). Specifically, participants reported that the high prevalence of UAI in sexually explicit online media sends the message, at least to other MSM, that: 1) engaging in UAI is common; 2) UAI is acceptable and "ok" to engage in; and 3) future partners will desire or expect UAI. Participants expressed particular concern about the potential negative influence of viewing UAI in sexually explicit online media upon young MSM (e.g., "I would assume that younger people are much more likely to pursue [UAI] in person if they're consuming [UAI in sexually explicit online media]." [White, 47 year old]).
Discussion
The influence of sexually explicit online media on MSM's sexual behaviors has not been well explored. Similar to previous research in this area, participants in this preliminary assessment endorsed that sexually explicit online media consumption may both positively and negatively influences the sexual health of MSM. Specifically, participants in our sample reported that sexually explicit online media played an educational role in their sexual development and helped them become more comfortable with their sexuality. These positive influences have been associated with better physical and mental health outcomes for MSM (Herek & Garnets, 2007; Wolitski, Stall, & Valdiserri, 2008) . MSM in this study simultaneously endorsed some less encouraging effects of sexually explicit online media. Perhaps most concerning is the message sexually explicit online media may be sending regarding UAI. Participants in our sample endorsed that the increased visibility of UAI in sexually explicit online media may send the message that UAI is common among MSM and that it is "ok" to engage in. Participants also reported that viewing UAI in sexually explicit online media may be related to an increased expectation for UAI in the MSM community. Additionally complicating the picture is the perception of the influence of these messages. While MSM in this study reported that they, as individuals, were not influenced by viewing UAI in sexually explicit online media, they reported that other MSM were definitely being influenced. We suggest two pathways by which viewing UAI in sexually explicit online media may be impacting sexual risk-taking among MSM: norm formation and perceived personal immunity.
In line with existing research on norm formation (Buhi & Goodson, 2007; Collins, Murphy, & Bierman, 2004; Rimal & Real, 2005) , it is possible that increasingly prevalent portrayals of UAI in sexually explicit online media may lead MSM to perceive a sexual norm of high levels of engagement in UAI in the community (likely an over-estimation), which can then lead to their own increased UAI behavior in order to be closer to the norm. Further, viewing of UAI in sexually explicit online media may also be subject to a phenomenon called perceived personal immunity (Hansen & Malotte, 1986; Helweg-Larsen & Shepperd, 2001) . MSM in our study overwhelmingly reported that they, personally, were not influenced by viewing UAI in sexually explicit online media, but that other MSM in the community were definitely being influenced.
Perceived personal immunity would indicate that MSM who think they are less likely than other men to be affected by UAI portrayals in sexually explicit online media may become less vigilant about guarding against the potential influence of viewing UAI, placing them at higher risk for susceptibility to messages sexually explicit online media may be sending about the UAI, and potentially leading to decreased protective behaviors and increased risk-taking (Helweg-Larsen & Shepperd, 2001 ).
While there are significant limitations due to a small sample size and geographic constraints, we conducted interviews until we felt we had achieved data saturation and believe that these findings are a useful preliminary look into how MSM perceive sexually explicit online media influences their sexual health. Specifically, our findings, combined with previous research in this area, indicate that sexually explicit online media exposure may have both positive and negative influences on the sexual health of MSM. The reach and potential influence of sexually explicit online media on sexual risk-taking among MSM could provide an ideal opportunity for HIV prevention interventions on a large scale. Public health efforts seeking to increase the positive influences and decrease the negative influences of sexually explicit online media could have the potential to increase self-acceptance and sexual satisfaction, while decreasing sexual risk-taking among a large audience of MSM. Stein, D., Silvera, R., Hagerty, R., & Marmor, M. (2012 and serodiscordant UAI, continue among some MSM (Crepaz et al., 2009; Finlayson et al., 2011; Guy et al., 2011) , possibly placing these men at risk for the acquisition and transmission of HIV (Guy et al., 2011) as well as other sexually transmitted infections (van Kesteren, Hospers, & Kok, 2007) . Furthermore, HIV-seropositive MSM engaging in UAI may also be at risk for reinfection with other strains of HIV (Sidat et al., 2008) . Clearly, there remains an urgent need for innovative HIV prevention strategies specifically targeting MSM who engage in these potentially higher-risk behaviors.
Such strategies might profitably capitalize on the use of sexually explicit media (i.e., pornography), which has historically played a prominent role in the lives of MSM (Thomas, 2000) . Indeed, sexually explicit media may serve a particularly important function among MSM, helping them understand and accept their sexual desires, behaviors, and identity within the stigmatizing social context of the U.S. . Further, it has been posited that young MSM turn to sexually explicit media for their early sexual education, often modeling what they see Kubicek, Beyer, Weiss, Iverson, & Kipke, 2010) .
With the advent of the Internet, MSM began engaging in online sex-seeking behaviors (Halkitis & Parsons, 2003; Liau, Millett, & Marks, 2006) and consuming MSM-specific sexually explicit online media (SEOM; . As the Internet has become an unrestricted and constantly expanding vehicle for the consumption of all forms of SEOM (e.g., video, livestreams, pictures, erotic stories; , there has also been substantial growth in the MSM-specific sexually explicit media industry Weitzer, 2010) . In the early 2000's, 10-25% of all sexually explicit media was estimated to be MSM-specific (Rich, 2001; Thomas, 2000) . By 2007, that estimate rose to 33-50% (Morrison, Morrison, & Bradley, 2007) .
As the MSM-specific SEOM industry has grown, there has also been an increase in the percentage of MSM-specific SEOM depicting unprotected sex (Downing, Schrimshaw, Antebi, & Siegel, in press; . It has been argued that increasing consumer demand and access to amateur SEOM portraying UAI has created an online market that compels industry production of SEOM portraying UAI (Mcneil, 2012; .
This increase in the portrayal of unprotected sex has raised concerns about the safety of the actors and the potential encouragement of unsafe sexual practices among SEOM consumers .
Most research assessing the effects of sexually explicit media generally (not just online)
has focused on heterosexual male populations (see for a review). While it is possible that sexually explicit media exposure may have similar effects among MSM, it is likely that potential relations between sexually explicit media consumption and sexual behaviors among MSM will differ from those observed among heterosexual male populations, since these relations are embedded within a stigmatizing societal context which likely influences both sexually explicit media consumption and sexual risk-taking among MSM (Hatzenbuehler, O'Cleirigh, Mayer, Mimiaga, & Safren, 2011; Mayer et al., 2013) .
The few studies targeting MSM have yielded mixed results. Two studies from the early 1990's and one in 2007 failed to show associations between sexually explicit media consumption and sexual risk behaviors or safer sex beliefs among MSM (Gold, Skinner, & Ross, 1994; Gold & Skinner, 1992; Morrison et al., 2007) . In contrast, six recent studies have shown positive associations between sexually explicit media consumption and desire for manual-anal stimulation and anal intercourse as well as interest in sex with multiple partners, masturbation, sexual compulsivity, sexual knowledge, and enjoyment of sex (Eaton, Cain, Pope, Garcia, & Cherry, 2012; Parsons, Kelly, Bimbi, Muench, & Morgenstern, 2007; Stein, Silvera, Hagerty, & Marmor, 2012; Weinberg, Williams, Kleiner, & Irizarry, 2010 ).
Three of these recent studies also found positive associations between sexually explicit media consumption and engagement in UAI among MSM. Eaton et al. (2012) found that time spent viewing sexually explicit media was positively associated with insertive UAI in the past month among higher-risk HIV-seronegative MSM. In a large online survey, Stein et al. (2012) found that increasing exposure to UAI in sexually explicit media was associated with increasing odds of engaging in UAI among higher-risk MSM in the New York City area. Finally, , in a large, U.S. national online survey, found that increasing exposure to UAI in sexually explicit media was positively associated with engagement in UAI and serodiscordant UAI with multiple partners in the past three months, although increasing exposure to sexually explicit media overall was not associated with increased engagement in UAI.
Despite almost universal SEOM use among MSM Stein et al., 2012) and SEOM's likely greater portrayal of UAI compared to sexually explicit media distributed in more traditional ways (e.g, DVDs, video tapes, magazines; Downing et al., in press; , we are only aware of one study that has specifically assessed the association of SEOM, as opposed to sexually explicit media more generally, with MSM's sexual behavior. In a recent daily diary study, Rosenberger found that MSM were more likely to engage in anal intercourse, oral sex, and oral-anal contact on the days they viewed SEOM compared to days they did not (Rosenberger, 2012) . However, this study did not report on potential associations between SEOM consumption and engagement in UAI.
Multiple gaps and methodological issues remain in this growing literature. Two of the studies assessing relations between sexually explicit media exposure and UAI were geographically constrained and limited to those who had recently engaged in higher risk sexual behaviors (Eaton et al., 2012; Stein et al., 2012) limiting the generalizability of their findings.
Further there are no established ways to measure SEOM consumption among MSM . With the exception of Rosenberger (2012) and , surveys in this area have often lacked information about variables that are likely related to sexually explicit media consumption, including medium, venue, and genre . Further, as this is a fairly new area of research, the development of measures in this area could benefit from community involvement. Using questions identified by MSM in the community as important factors of sexually explicit media consumption as well as those that are scientifically interesting allows for a richer understanding of how MSM use sexually explicit media and how it may impact their behavior. Additionally, potential reasons for and moderators of the sexually explicit media-behavior association have not been explored.
In this paper we address some of these gaps. First, using a community-informed questionnaire we created, we sought to describe MSM's SEOM consumption. Second, we examined associations between exposure to UAI in SEOM and engagement in both UAI and serodiscordant UAI.
Method Procedures
The Men & Media Study was a large, cross-sectional, Internet-based survey of MSM in the U.S. Participants were recruited during August and September of 2012. To be eligible, participants needed to: (1) be 18 years old or older; (2) be male; (3) report having anal sex, oral sex, or mutual masturbation with at least one man in the past year; (4) report accessing an online men-seeking-men website at least once in the past year; (5) report using SEOM in the past year;
(6) be a U.S. resident; and (7) By clicking on an advertisement or post, potential participants were portalled to the study's welcome page, which briefly described the study and directed potential participants to continue on for eligibility questions. Sexual behaviors. Participants were asked to report only on voluntary sexual behavior (i.e., not forced), including number of male sex partners in the past three months, their age at first sexual contact with a male partner, and their age at first anal sex with a male partner. Participants were further asked about the percentage of times on a 7-point scale (none (0%), a little (1-24%),
less than half (25-49%), half (50%), more than half (51-74%), most (75-99%), and all (100%)),
they engaged in anal intercourse with a male partner as the insertive partner and the receptive partner as well as the percentage of times a condom was used while being the insertive and the receptive anal sex partner in the past three months. Participants were then asked the number of UAI partners who directly told them they were HIV-seropositive, HIV-seronegative, or did not tell them their HIV serostatus in the past three months. Number of UAI partners was asked separately for insertive and receptive anal intercourse. Composite UAI (yes, no) and serodiscordant UAI (yes, no) variables were created using these sexual behavior variables along with participants' self-reported HIV serostatus. As is the convention (Rosser et al., 2010) , serodiscordant UAI was defined as UAI with a partner of discordant or unknown HIV serostatus.
Sexually explicit online media (SEOM) consumption.
We developed a quantitative questionnaire of SEOM consumption using a three-stage process. First, a draft questionnaire was created based on extensive background research on MSM-specific SEOM and in-depth qualitative interviews with a convenience sample of MSM in the Seattle area (N=16). Using a constant comparison analysis framework , verbatim transcripts of the in-depth interviews were reviewed to identify key constructs, emergent themes, commonalities, and disparities offered by the participants. A coding manual was developed defining general themes and concepts, with sub-codes as needed to specify themes. The interviews were then coded in Atlas.ti 5.2 . Draft questionnaire items were developed using the most common themes and concepts from the in-depth interviews in addition to questions that arose from background research on MSM-specific SEOM. In the second step, the draft questionnaire was pre-tested using in-person cognitive interviews with the same men as the in-depth interviews, as well as an additional convenience sample of Seattle area MSM (N=12). These cognitive interviews involved having the participants "think-aloud" as they answered questions in the draft questionnaire and used structured probes to assess question comprehension (Czaja, 1998) . Finally, after revisions based on the feedback from the cognitive interviews, the revised questionnaire was pre-tested online using the same procedures intended for the large online survey to a sample of MSM (N=100), and revised again based on response frequencies.
Consistently skipped items or items that received no endorsements were deleted. SEOM was defined by participants in the development phase as "any online media that is meant to be sexually arousing."
The final questionnaire specifically inquired about SEOM consumption in the past three months. Participants were asked to check all reasons they viewed SEOM (e.g., "I was horny at the time," "I wanted to orgasm or 'get off'"). Participants were also asked to check all types of media they viewed (videos, pictures, erotic stories, live streams) and how much of the SEOM they viewed appeared to be produced by amateurs on a 7-point scale (none (0%) to all (100%); coded < 50%, > 50%). Further, participants were asked to select all the sexual combinations they viewed in SEOM. Sexual combinations were operationalized as all combinations of genders (female, male) and number of sexual partners (solo sexual activities, sex between two people, three-ways, and group sex). Examples include: "one woman by herself," "one man with another man," and "group sex with both men and women." Participants were also asked to indicate if they viewed any sexual activities involving transgender persons (yes, no). A composite variable was created to indicate viewing any SEOM including female sex partners (yes, no).
Participants were asked to specify (1) all of the sexual acts they specifically searched for and (2) all of the sexual acts they intentionally or unintentionally viewed. Sexual acts covered in those two questions included: anal sex, vaginal sex, oral sex, mutual masturbation, solo masturbation, and fetish. For the purposes of this study, fetish was defined as "sexual play with objects, body parts, or situations not commonly thought of as 'mainstream'."
Frequency of SEOM consumption was assessed in two different ways. First participants were asked how often they viewed SEOM in the past three months on a 9-point scale (more than once an hour to less than once a month). SEOM frequency was significantly skewed with the vast majority of participants (93%) viewing SEOM at least once per week. As such, SEOM frequency was coded using the category closest to the mean (< 1 or > 1 viewing per day).
Participants were also asked to indicate how long they viewed SEOM on average per viewing session on a 7-point scale (less than a minute to 61 minutes or more; coded < 30 or > 30 minutes per session).
To assess sexual stimulation during consumption, participants were asked to indicate the percentage of time, on a 7-point scale (none (0%) to all (100%)), they were concurrently masturbating or engaging in sexual acts with a partner while viewing SEOM. Three yes/no variables were created: (1) any sexual stimulation during consumption, (2) masturbation during consumption, and (3) sexual activity with a partner during consumption.
Prevalence of viewing UAI in SEOM during the past three months was assessed via the question: "How much of the online porn you looked at in the last three months clearly showed that a condom was NOT being used during anal sex?" (coded 0-24%, 25-49%, 50-74%, 75-100%). Participants were additionally asked about their preferences for condom use during anal sex between men in SEOM (prefers condoms are used, prefers condoms are not used, no preference) and their reasons for viewing UAI in SEOM (e.g., "It is what I do in my own sex life," "It allows me to fantasize about a behavior I would never do myself"). Participants were also asked to indicate on a 4-point scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree) their agreement or disagreement with statements about viewing UAI in SEOM (e.g., "It looks more natural to me," "I get more aroused"); each of these were dichotomized (strongly disagree/disagree, agree/strongly agree).
De-duplication
To address the issue of potential duplication due to repeat participation key participant data (i.e., demographic and sexual risk characteristics) were cross-referenced. Only two participants appeared to have potentially taken the survey twice. In each case, the first entry was retained and the second entry was removed. As this study did not actively reimburse all participants, it is likely that there was not enough incentive for significant repeat participation.
Analyses
The current analyses were restricted to the participants who did not have discrepancies between their eligibility questions and survey responses, responded to the HIV serostatus question, and, as is the convention in online surveys (Rosser, Miner, et al., 2009 ), had completed surveys (i.e., the final question was answered). Of the 1,981 individuals who responded to eligibility questions, 1,201 were determined to be eligible and agreed to participate in the study.
Of those, 24 were removed due to discrepancies between their eligibility question responses and their survey answers. An additional 2 participants did not respond to the question about HIV serostatus, 3 participants did not answer the final question of the survey, and 2 were determined to be potential duplicates.
Of the 1,170 MSM in the analytic sample, only 35 (3%) had missing data on one or more key variables (UAI, serodiscordant UAI, exposure to UAI in SEOM). To assess differences between participants who were missing data versus those with complete survey data, Fisher's Exact Tests were conducted on the sociodemographic characteristics. No significant differences were found between those with missing versus complete data by race/ethnicity, annual income, Almost half (48%) of the men were recruited using Facebook, 48% using men-seekingmen websites, 3% using Craigslist, and 1% using some other means (e.g., through a friend Sociodemographics, HIV/STI testing, substance use, sexual behavior, and SEOM consumption characteristics were described using frequency distributions and measures of central tendency and variation. Associations between exposure to UAI in SEOM and sexual risk outcomes were assessed using logistic regression models. Sexual risk outcomes were any UAI and any serodiscordant UAI. Exposure to UAI in SEOM was entered as an ordinal variable in all models. The following variables were assessed as potential confounders: age, race/ethnicity, education, annual household income, current living situation, urban residence, and HIV serostatus. To account for systematic differences in missing data and by recruitment source as well as variables that qualified as confounders, all models were adjusted for recruitment source, age, and HIV serostatus. Analyses were conducted using Stata 12 (StataCorp, 2011).
Results
As shown in Table 1 , participants were primarily Caucasian American (70%), urban (90%), and highly educated (63% had an associate degree or higher). Approximately half were 30 years old or older (55%), 15% were HIV-seropositive, and 21% reported having an STI (gonorrhea: 1.3%, Chlamydia: 1.8%, syphilis: 1.9%, HSV: 5.9%, HPV: 11.8%, other STI: 1.6%) in the past three months. Over half of the sample (56%) reported engaging in UAI and over a quarter (26%) reported engaging in serodiscordant UAI in the past three months.
Most of the men indicated multiple reasons for viewing SEOM ( Table 2 ). The most common reasons were, "I was horny at the time" (89%), "I wanted to orgasm or 'get off'" (82%), and "I used it because I was bored" (64%). Most of the men also indicated that they viewed a wide variety of sexual combinations in SEOM, most commonly between men, but over a quarter of the men (28%) also reported viewing SEOM containing women. Overall there was a high frequency of consumption among the participants with more than half (57%) viewing SEOM one or more times per day and over a third (41%) spending more than 30 minutes viewing SEOM per session. Lastly, almost all (96%) of the participants reported sexual stimulation during consumption, most commonly masturbation (95%).
Among this sample, there was a substantial amount of exposure to UAI in SEOM; 46%
reported that half or more of the SEOM they viewed contained UAI (Table 3) . A third (33%) of the participants indicated that they preferred that condoms are not used during anal intercourse between men in SEOM. Almost a third (29%) reported that they view UAI in SEOM because it is a behavior they engage in themselves. Lastly, the majority of participants felt that viewing UAI in SEOM looked more natural (74%) and was more arousing (61%) than SEOM showing protected anal intercourse.
There was a positive, linear relation between viewing UAI in SEOM and engaging in sexual risk-behaviors (Table 4) . Specifically, compared to participants who reported that 0-24% of the SEOM they viewed showed UAI, participants who reported that 25-49%, 50-74%, or 75-100% of the SEOM they viewed portrayed UAI had progressively increasing odds of engaging in UAI and serodiscordant UAI in the past three months.
Discussion
Similar to other surveys investigating sexually explicit media consumption among MSM (Eaton et al., 2012; Rosenberger, 2012; Stein et al., 2012) , MSM in our study highly muscular and attractive; Duggan & McCreary, 2004; Morrison et al., 2007) . Conversely, heterosexual sexually explicit media tend to use male actors who represent a more realistic male body type (Crooks & Baur, 2011) . For some MSM this portrayal of a more realistic male body may be more relatable as well as represent a more accurate depiction of the types of men they are attracted to or able to have sex with in real life. Further research exploring reasons for heterosexual SEOM consumption and potential relations with sexual behaviors among MSM is warranted.
Interestingly, while the majority of MSM reported viewing SEOM because they were "horny" or wanted to orgasm, a substantial amount also reported viewing SEOM out of boredom.
Boredom may be related to SEOM consumption through operant conditioning, where MSM take part in a cycle of experiencing boredom, engaging in online sexual stimulation, and gaining temporary relief of their boredom (Chaney & Chang, 2005) . It is possible that MSM who frequently engage in this cycle will habituate to more common SEOM content (e.g., masturbation, anal sex, oral sex) and will increasingly need to seek less frequently portrayed sexual behaviors (e.g., bondage/sadomasochistic behaviors, water sports, fisting, felching) to achieve the same level of boredom relief (for a review of the frequency of behaviors portrayed in MSM-specific SEOM see Downing et al., in press ). Future research should examine the role of boredom in sexual risk-taking and SEOM consumption among MSM.
MSM in our sample reported nearly universal engagement in sexual stimulation during SEOM consumption. Sexual stimulation or arousal during consumption may positively reinforce SEOM consumption and the sexual risks portrayed in SEOM. Arousal has been shown to impact both learning (Clark, Milberg, & Ross, 1983; Schramke & Bauer, 1997) and decision-making (Bancroft, 2000; George et al., 2009; Gold, 2000; Loewenstein, Weber, Hsee, & Welch, 2001 ).
State-dependent learning research supports the idea that physiologic arousal is retained along with stimulus content in any learning situation, and that being in a congruent state of arousal will provide an additional cue for retrieval of the learned information (Clark et al., 1983; Schramke & Bauer, 1997) . Furthermore, Gold et al. (2000) posited that aroused individuals operate at a cognitive deficit and engage in heat-of-the-moment cognitive processes relying on risk-taking heuristics that may or may not be accurate or adaptive. Sexual arousal created by sexual stimulation during exposure to UAI in SEOM may directly reinforce the notion that UAI is an appropriate and effective way to reach sexual satisfaction. Further, MSM who are aroused during exposure to UAI in SEOM may more easily retrieve non-adaptive responses (e.g., sexual risktaking) and make more heuristically based decisions when they are in an aroused state similar to what they experience during SEOM use (i.e., when they are engaging in sexual stimulation with a partner).
Compared to the two other large surveys in this area Stein et al., 2012) , participants in our survey reported slightly more exposure to UAI in SEOM. This increased exposure could be due to the fact that SEOM may contain more depictions of UAI than sexually explicit media distributed in more traditional ways (Downing et al., in press; giving participants in our survey, which was focused specifically on men who use SEOM, more opportunities for exposure to UAI. Additionally, this difference may be due to the timing of the surveys. As it is likely that the amount of SEOM portraying UAI has increased over time (Downing et al., in press; , it is possible that even the few years difference between when these surveys were conducted could account for the slight increase in exposure to UAI in SEOM.
Similar to findings from , a third of the participants in our survey reported having a preference for SEOM portraying UAI. While we did not assess the relation between preferences for condom use in SEOM and sexual risk-taking, found that MSM with a preference for UAI in sexually explicit media were significantly more likely to engage in sexual risk-taking. As noted by Rosser et al., the influence of preference for condom use in SEOM on sexual risk behaviors warrants further investigation.
Almost one-third of the participants reported that they watch UAI in SEOM because it is what they do in their own sex lives, indicating that at least this portion of men in the study directly connect what they watch with what they do. Additionally, most of the participants endorsed that viewing UAI in SEOM was more arousing and looked more natural than protected anal intercourse, suggesting that HIV prevention interventions proposing regulations that attempt to eliminate UAI in SEOM may not be well received and could potentially lead to an underground market of risky-sex SEOM. Lastly, our study confirmed a significant positive relation between exposure to UAI in SEOM and engagement in UAI and serodiscordant UAI.
These results, in conjunction with the results of the other recent studies in this area Stein et al., 2012) , indicate that further research into temporality and causal relations between exposure to UAI in SEOM and sexual risk-taking among MSM are justified.
As with any study, there are limitations that restrict the generalizability of our findings.
While our sample is comparable to other large Internet surveys of MSM (Grov, Hirshfield, Remien, Humberstone, & Chiasson, 2013) , it was slightly more urban, more gay identified, less educated and more sexually risky (e.g., more UAI and serodiscordant UAI) as well as included more HIV-seropositive participants than other recent Internet surveys of MSM in the U.S. who access men-seeking-men websites (Rosser, Oakes, et al., 2009 ). Thus, it is possible that it is not representative of all MSM in the U.S. who access men-seeking-men websites. Additionally, this study relies on self-report and subjective assessments (e.g., whether SEOM clearly showed that a condom was being used or not) which are both subject to social desirability and recall bias.
Social desirability bias was likely minimized by the anonymous nature of our survey, although it is still possible that there may have been some underreporting of more undesirable behaviors. To mitigate recall bias we limited the recall period to the past three months. Additionally, while we believe that a stigmatizing social context is likely to influence both SEOM consumption and sexual risk-taking among MSM, due to limitations in our dataset we were unable to specifically assess for the impact of societal stigma in our analyses.
A prominent limitation of this study, and the majority of research in this area, is the cross-sectional design which precludes evaluations of temporal sequence or causal relations and removes the ability to determine whether viewing UAI in SEOM precedes or succeeds engagement in UAI or serodiscordant UAI. Future research in this area would benefit from longitudinal and experimental study designs. Specifically, to assess for temporal sequence or causal relations in the short-term an online daily diary study could be conducted. Another means of assessing short-term effects of exposure to UAI in SEOM would be a laboratory-based experiment where MSM are randomized to exposure to SEOM with or without condoms and then asked to either respond to interactive videos depicting high-risk sexual scenarios or project themselves into written scenarios in which they are required to make sexual risk decisions. These techniques have been successfully used in research assessing the impact of alcohol intoxication and arousal on condom use decisions among MSM (Maisto, Palfai, Vanable, Heath, & WoolfKing, 2012; Shuper & Fisher, 2008) and heterosexual men (George et al., 2009) . Lastly, to assess for the longer-term effects of exposure to UAI in SEOM a multi-year cohort study could be conducted.
Overall, our findings suggest that there is a substantial amount of SEOM consumption and exposure to UAI in SEOM among MSM in the U.S. Further, we confirmed a positive association between viewing UAI in SEOM and engaging in UAI and serodiscordant UAI. The reach and potential influence of SEOM on sexual risk-taking among MSM could provide an ideal opportunity for MSM-targeted HIV prevention interventions on a large scale. Given the dearth of research in this area, we agree with and Stein et al. (2012) that until there are more definitive answers about the relation between SEOM consumption and sexual risk-taking among MSM, and particularly whether there is a causal relation, considerable caution and additional research is needed before interventions using SEOM are implemented.
Specifically, as many websites now offer men the opportunity to access both SEOM and seek sex at the same time , it will be important to understand more clearly the connections between online sexual partner-seeking, SEOM consumption, and sexual risk-taking.
Additionally, relations between sexual risk-taking and factors such as consumption of heterosexual SEOM, boredom, and preferences for condom use in SEOM should be more thoroughly explored. Further, as these behaviors are likely influenced by the hostile social context in which they are occurring, it will be important for future research to specifically assess the impact of societal stigmatization on these relations. Finally, as MSM-specific SEOM has become progressively more accessible and ubiquitous, research is needed on ways to use SEOM for HIV prevention that are feasible, effective, and acceptable. Such work must take particular care to be sex positive and avoid further stigmatizing a group that has historically been marginalized because of their sexuality and behaviors; further stigmatization may only serve to exacerbate sexual risk-taking (Hatzenbuehler et al., 2011; Mayer et al., 2013) . Reasons for viewing n (%) "I was horny at the time" 1,038 (89) "I wanted to orgasm or 'get off'" 962 (82) "I used it because I was bored" 746 (64) "I used it for stress relief" 584 (50) "I used it out of habit or routine" 528 (45) "It helped me fall asleep faster" 350 (30) "I found it entertaining in a non-sexual way" 247 (21) "I used it to create a sexy environment for me and my sex partner"
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